Limit Comparison Test 
Let 3 a, be a series with a, > 0 for all k. 
a, Z Y tor alk 


Select a series > oa If lim - دل‎ 0, 
k 


n>% p 
then both series converge or both series diverge. 


NOTE: Use one of the series yu KNOW converges or 
diverges (geometric, p-series, etc.). 
This test is a good alternative to the comparison test. 


Example: Does the series converge? 
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Example: Does the series converge? 
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E. M Does the series converge? 
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Recap of last class: 


* Divergence test: if the limit is not O, the series diverges (uth ler PA 


* Comparison test: find a bigger series that converges or a smaller 
series that diverges [basse - BOT) 
٥ Integral test: use with a function that has an “easy” antiderivative 


Recap of last class: 


e Limit Comparison test: pick a series that you know converges or 


diverges. ( EET 


(If the limit of the ratio of terms in your series to the given series approaches a finite, 
positive number, then both series either converge or diverge.) 


Ratio Test 


Let py be a series with all positive terms. (€ 2.1 Ay 70 Re 
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(a) If L <1, then 2 a, coverges. 
۱ 
(b) If L » 1, then 2,5 diverges. 


(c) If L =1, then the test is INCONCLUSIVENN 
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Example 1: Qk 


Determine qe the next series converges or diverges. Se 
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Example 2: 
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Determine whether the next series converges or diverges. iS (2k)! 
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Root Test 
Let > a, be a series with all positive terms. le 4. | WZ NELE thet 


k=1 | 1 
Let R = lim Ja, . EX A Ay O O br ZWA 
n—»oo 1 NUS Iz | 
(a) If R <1, then لر‎ coverges. 
k=l 


(b) If R >1, then > diverges. 


k=1 
(c) If R =1, then the test is TET 
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E if the series converges or diverges. 


622 au XN A, - ابا‎ | 


k=\ 


> we lone tet A, O Pero lh keel. Ya 
So we Ces een tva rook lest (WEN 
/ 


— 2 he E MARS 


R= fin ah “ing E eA En 


Ne 


Example: = Sfi 2) 


— 77 So ba Tue root lest wali. [dp ap Ure 
Cou C Mou. e flot The ¡oline 
series S dese rues . 


Tft we kada ppl لومز‎ {e Fat Lest ANS led | 


NO On (Nl So (Ve rool lest 
B Van (| pu = | ^S Se tota 
dd Wa — هښ‎ 


Ree > 
Tips: which test to we ds ای‎ lerr m 


* ALWAYS start with the divergénce test. حم‎ 
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Tips: which test to use when? 


* ALWAYS start with the divergence test. 


* Use the integral test if the function looks "easy" to integrate or can be 
solved with a u-substitution. 


Tips: which test to use when? 


* ALWAYS start with the divergence test. 


* Use the integral test if the function looks "easy" to integrate or can be 
solved with a u-substitution. 


* Use the harmonic series, geometric series, or p-series in the 
comparison and limit comparison tests. 


Tips (continued) 


e |f you are unsure of which way the inequality may go, use the limit 
comparison test instead of the comparison test. 


Tips (continued) 


e |f you are unsure of which way the inequality may go, use the limit 
comparison test instead of the comparison test. 


e Use the root test when everything is raised to the kt? power. 


Tips (continued) 


e |f you are unsure of which way the inequality may 
go, use the limit comparison test instead of the 
comparison test. 


* Use the root test when everything is raised to the 
kth power. 


* Use the ratio test when you have factorials, or 
when no other test works. 
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Let bi a, bean alternating series: 
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(a) If > | a, | converges, then the (a C 2 
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series converges absolutely. 


Alternating Series Test (cont.) 
Let by a, be an alternating series. 
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(b) If (a) fails, then 1f :‏ 
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then the series converges conditionally.‏ 


(c) Otherwise, the series diverges. 


| Is a decreasing sequence, and 


Example A: 


Determine if the alternating series converges S 
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